Improved amylases were developed from protoplast fusants of two amylase-producing Apergillus species. Twenty regenerated fusants were screened for amylase production on Remazol Brilliant Blue agar. Crude enzymes were produced by solid state fermentation on rice bran were assayed for activity. Three variable factors (temperature, pH and enzyme type) were optimized for amylase activities of parent and selected fusants on a rice bran medium by solid state fermentation. The variables assessed were optimized using the Central Composite Design (CCD) of the Response Surface Methodology (RSM). Amylase activities at room temperature and at 80ºC showed Aspergillus designates, T5 (920.21 U/ml, 966.67 U/ml), T13 (430 U/ml, 1011.11 U/ml) and T14 (500.63 U/ml, 1012.00 U/ml) as preferred fusants. Amylases produced by the fusants were observed to be active over the range of pH studied. Fusants T5 and T14 had an optimum acidic and alkaine pH respectively. Fusants T13 and T14 had optimum amylase production at 72 h while parents TA, TC and fusant T5 produced amylase maximally after 96 h of incubation. The Response surface methodology revealed enzyme T5 at pH 4 and temperature of 40ºC as optimum for amylase activity. Starch hydrolysis by fusant T5 gave the highest yield of glucose (1.6158 g/100ml).The statistical tools employed, predicted and compared the optimal conditions for enzyme activities of amylases from parent and fusant strains of Aspergillus revealing the desirability of the fusants over the parents for industrial applications.
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METHODOLOGY
Source of Isolates
Spore suspensions of the two amylaseproducing Aspergillus species were prepared from cultures obtained from the culture collection centre, Department of Microbiology, Federal University of Agriculture Abeokuta (FUNAAB), Nigeria.
Protoplast fusion.
Cells taken from mid exponential phase were harvested from the cultures of the parent Aspergillus species and lysed using snail enzymes. Protoplats were fused in a protoplasting buffer (KPS pH 6.5) and PEG (35% ) as the molecular bridge. Suspension of fused cells were incubated at 30°C for 3 -7 days until visible regenerated colonies emerged. The regenerated fusants were screened for amylolytic activities on the Remazol Brilliant Blue (RBB) agar, using the methods of Akpan et al. (1999) .
Screening for improved amylase activities
Amylase from selected isolates was produced by solid state fermentation (SSF) using standard methods. Crude extracts were assayed for amylase activity at 80 °C and 28 ±2°C. Values below 400 U/ml were regarded as "not significant".
Analysis
RSM Optimization Studies On Amylase Production by Parents and Selected Fusants and Statistical Analysis
The Qualitative assay through determination of molecular weights using (SDS-PAGE).
Quantitative assay by gas chromatograpyic analysis of cassava starch (5% w/v) hydrolysed at optimum conditions of pH and temperature.
RESULTS
• Table 1 shows results of screening of amylase production by parents and fusants 
REFERENCES Discussion
The results obtained from this study on the effect of pH on enzyme activities presents the amylases from selected fusants, to be active over a range of pH 4-8 (EL-Abyad et. al., 1994; Gomes et. al., 2005; Koc and Metin, 2010) . Amylase from fusant T14 in this study showed increased activity with increasing pH and particularly having an optimum pH of 8. This property of the enzyme can be exploited for its industrial application in the making of detergents. One approach to discriminate α-amylase and glucoamylase is via the evaluation of their hydrolysis product. The production of glucose from a one-step hydrolysis of cassava starch in this study indicates the presence of α-amylase in the enzyme used for hydrolysis as glucoamylases can only act on liquefied starch and not directly on starch granules. The differences in the sugar concentration of hydrolysed samples is a function of the presence of theses enzymes in varying concentrations. Results from the SDS-PAGE shows the occurrence of a possible recombination by the protoplast fusion technique. This possibility was observed partially purified extracts of fusant T5 having combination of bands (70 kDa and 55 kDa) presents and formation of a new band (35kDa) which is absent in partially purified extracts of both parents.
Conclusion
This study describes the significance of the protoplast fusion technique as a tool for the development of improved amylases from Aspergillus species as observed from Results of optimization studies starch hydrolysis and SDS-PAGE. Variations observed presents selected Fusants as preferred amylase producers over the parent isolates Studied. It can be concluded therefore that protoplast fusion is an inexpensive technique to achieve strain improvement for industrial applications.
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Amylases from microbial sources have become important in present day biotechnology meeting industrial needs (Ratnasri et al., 2014) . The production of amylases in Nigeria is yet to be commercialized (Omoniyi, 2013). Therefore they have become too expensive for amylase utilizing industries in a developing country like ours. Factors such as temperature and pH are important for the better enzyme yield and activity and also determine the growth of the enzyme producing microorganisms as well as the extent to which they can produce amylase (Kasim, 1983; Gupta et al., 2008; Roheena et al., 2014) . The enzymatic hydrolysis of starch is energy intensive, time consuming, and therefore has high cost implications which is as a result of the need to lower process temperature and to bridge the pH differential between the two enzymes being used (Kareem et al., 2014) . This cost challenges a growing economy. Strain improvement programmes can however, help to bridge this gap. An example of such important inexpensive technique is fungal protoplast fusion. An effective experimental statistical technique such as Response Surface Methodology (RSM) provides an alternative to the conventional approach in many biotechnological processes. The RSM reveals the correlations between the factors and responses as well as predicting the optimum levels of each factor employed (Bussamara et al. 2012) The aim of this study was to access the effect of protoplast fusion technique in the development and optimization of improved amylases from Aspergillus spp using the RSM
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